
E R M - S o c i t h w e s t , inc.
16000 Memorial Drive • Sui t e 200 • Houston. Texas 77079-4006 • (713) 496-9600

February 2, 1989

Mr. Brent Truskowsk iU . S , Environmental Pro t e c t i on A g e n c y1445 Ross AvenueD a l l a s , T e x a s 75202 W . O . $92-04
S u b j e c t : Con s t ru c t i on Procedures U t i l i z e d During F i n a l Phase IM o n i t o r W e l l I n s t a l l a t i o n a t t h e A r k w o o d , I n c . s i t e ,Omaha, A r k a n s a s
Dear Mr. T r u s k o w s k i :
Phase I monitor well i n s t a l l a t i o n at the above r e f e r e n c e d site wasc o m p l e t e d on M o n d a y , J a n u a r y 23, 1989. Some of the procedure su t i l i z e d repre s ented changes f r o m th e o r i g i n a l l y p r o p o s e di n s t a l l a t i o n procedure s d i s cus s ed in the December 27, 1988 andJ a n u a r y 4, 1989 l e t t e r s d e t a i l i n g p r o p o s e d we l l l o c a t i o n s andcon s t ru c t i on me thod s . T h e s e changes are as f o l l o w s :

1. Rather than l o c a t i n g the three C o m p t o n w e l l s as shown inF i g u r e 1 o f the J a n u a r y 4 l e t t e r , three a l t e r n a t e l o c a t i o n swere s e l e c t ed and agreed upon in the f i e l d by you, RuthI s r a e l i , D a n MacLemore a n d E r a i l i o d e C a r d e n a s ( S e e F i g u r e 1 ) .
2 . Two o f th e w e l l s , MW-1 and MW-3, encountered c lay f i l l e dcavit ie s wi th in the zones to be monitored. It was o r i g i n a l l yp r o p o s e d that such s i tua t i on s would be h a n d l e d by reaming outthe hole s and i n s t a l l i n g 4-inch g a l v a n i z e d steel screen andcas ing using s tandard we l l c o m p l e t i o n techniques. H o w e v e r ,the in i t ia l a t t empt at reaming out MW-1 re su l t ed in aseverely deviated hole. It was f e l t that a combination ofthe dev ia t ed ho l e and r e l a t i v e l y th i ck sequence of very s o f tc lay i n f i l l i n g the cavity would make i t d i f f i c u l t , i f no ti m p o s s i b l e , to i n s t a l l a 4-inch well with a s a t i s f a c t o r y sandpack. It was t h e r e f o r e de c ided to use 2-inch wel l screen andcasing since it could be i n s t a l l e d through the smal l e r hol-low-stem augars. However , there was s t i l l a concern aboutob taining a s a t i s f a c t o r y sand pack. T h i s concern wasaddres s ed by using a double* w a l l e d , f i b e r g l a s s r e i n f o r c e dcpoxy , 10-slot screen (2» I.D. and 3" 0,D.) with a 20-40 sandpack bu i l t into the annulus between tha two scraans.
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Attachment 1 is a p o r t i o n of a t e chnical document d e s cr i b ingthe p h y s i c a l and chemical q u a l i t i e s o f f i b e r g l a s s r e i n f o r c e de p o x y , we l l c ons truc t ion mat e r ia l . A f t e r o b ta in ing orala p p r o v a l f r o m you and Dan MacLemore , thi s mater ial was usedf o r M W - l .
3. In view of the d i f f i c u l t y encountered in reaming M W - l , i t wasd e c i d e d to e l i m i n a t e thi s s t e p in the cons truc t ion of M W - 3and i m m e d i a t e l y go to a 2-inch w e l l . H o w e v e r , it was f e l tthat a good sand pack could be i n s t a l l e d and that a doub l ew a l l e d screen was not necessary. S i n c e steel well construc-tion m a t e r i a l s were o r i g i n a l l y s u g g e s t e d , it was d e c id ed tos tay with s t e e l . Because o f the f l u s h j o i n t d e s i g n and smal lpr i c e d i f f e r e n t i a l , the d e c i s i on was made to u p g r a d e f r o mg a l v a n i s e d steel to s t a i n l e s s steel for th i s w e l l . Orala p p r o v a l f r o m you and Dan MacLemore was again obtained pr iort o i m p l e m e n t i n g t h e a l t e r n a t e we l l d e s i g n f o r M W - 3 .

The a l t e r n a t e C o m p t o n we l l l o c a t i o n s and a l t e r n a t e we l l construc-tion m a t e r i a l s represent the only changes to the o r i g i n a l l yp r o p o s e d procedure s . If y*v\ have any ques t ions , p l e a s e contactS t e v e C a l h o u n or me.
S i n c e r e l y ,
E R M - S O U T H W E S T , I N C .

Richard H . F u l l e r , P . G .P r i n c i p a l
R H F / k c m : 1442Attachment
cc Bob Barker, Mass Merchand i s e r s , I n c .Robert Ri t ch i e , M c K e s s o n Corpora t i onJ e a n Mescher, M c K e s s o n C o r p o r a t i o nDinah Danaan, M c K e s s o n C o r p o r a t i o nDan MacLemore , W e s t o nD o u g l a s D i o h l , E R M - S o u t h w e s t , I n c .S t e v e C a l h o u n , E R M - S o u t h w e s t , I n c .
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H I S T O R Y
F i b e r g l a s s p i p i n g sys t ems have been used s u c c e s s f u l l y in i n d u s t r i a l , c i! and m i n i n g a p p l i c a t i o n s for over35 years, p r i m a r i l y in ho s t i l e environments, due to their ab i l i ty to withstand attack by caustics, acids andother corrosive mat e r ia l s . Long r e spe c t ed in these i n d u s t r i e s , t h ey were not used in the env ironmenta li n d u s t r y u n t i l t h e e a r l y 1 9 8 0 ' s when serious que s t i on s arose, t h r o u g h o u t t h e env i ronmenta l i n d u s t r y ,concerning th e r e l i a b i l i t y o f f i e ld mat er ia l s , s a m p l i n g m e t h o d s and equ ipment . Due t o th e r a p i d l ydecrea s ing d e t e c t i o n l i m i t s a v a i l a b l e t o the l a b o r a t o r i e s , the data coming f r o m the f i e ld was be comingi n c r e a s i n g l y suspec t in many ins tance s of "shadow contaminant" occurances.
T h i s being the case, there was an increasing amount of research conducted in well casing materials.
Many casing mater ia l s in use at that time had been conc lu s iv e ly d e t e r m i n e d to l each or absorbunacc ep tab l e amounts of inorganic and organic chemical s . F i b e r g l a s s r e i n f o r c e d epoxy cas ing wasinve s t i ga t ed e x t e n s i v e l y due to i t s 75% g l a s s c o n t e n t , the e l o^ t f m o l e c u l a r s t r u c t u r e of eooxv. thes t r e n g t h , l o n a e v l t v j a n d lack o f b r l t t l e n g s s .
The results of extensive t e s t ing of this product led to a wide acceptance for the use of this casing as ana l t e r n a t i v e t o P V C . T E F L O N , a n d S U I N L E S S S T E E L
F i b e r g l a s s R e i n f o r c e d E p o x y casing has now been i n s t a l l e d in e"ery E.P.A. region over 2000 t ime s ,re su l t ing in over f o u r t e e n quarters of consecutive p o l l u t i o n p l u m e s a m p l i n g with no adverse r e p o r t s orI n t e r p r e t a t i o n s ! d i f f i c u l t i e s - I n f a c t , t h e casing a n d screen h a s f a r surpas s ed a l l e x p e c t a t i o n s f o r r i g i denvironmental s p e c i f i c a t i o n s .

O V E R V I E W
In thi s technical document, we pre sent d e t a i l e d d e s c r i p t i o n s of the p h y s i c a l and chemical q u a l i t i e s o fF i b e r g l a s s Relnforc er; E p o x y monitor well casing and screens, inc lud ing the extensive t e s t ing protocoland test re sul t s .
T h e r e are several different types of f i b e r g l a s s casing and p i p i n g mater ia l s on the market today so it isimpor tant to d i f f e r e n t i a t e between the produc t that is o u t l i n e d in this document and the other ava i lab l eproducts .
E N C O produces and markets the only fully t e s t ed , inert casing material available. T h i s F.R.E. casing p i p estock is m a n u f a c t u r e d by only one company and is pro t e c t ed under U.S. and f o r e i g n p a t e n t laws. The entiredown-hole a s s embly i s made of h igh p u r i t y e p o x y wi th a p r o p r i e t a r y HP hardener and cont inuous f i l a m e n ts i l i ca glass r e i n f o r c i n g , p r o v i d i n g both the very high s t r e n g t h s charac t er i s t i c of compos i t e structuralmater ia l s and the de s i rab l e , s i n g l e chemical as semblage.

o f S i l i c a G l a s s t o S o x J s 5 / 2
It is un su i tab l e to use the amine or p l a s t i c resin mater ia l s , as the absorbance of organics is e x t r e m e l y h i g h ,as Is typ i ca l of most t h e r m o p l a s t i c s .
ENCO casing and scrsan p r o d u c t s contain on ly ful ly reac t ed, e p o x y resins and contain no p l a s t i c i z e r s ,g l u e s or p r o d u c t s conta in ing any organic g r o u p s which appear on the E.P.A. p r i o r i t y p o l l u t i o n l i s t . In f a c t ,our p r o d u c t s are JQldMleai i^ lncaQable oi teaching anv



F I B E R G L A S S R E I N F O R C E D E P O X Y
C A S I N G A N D W E L L S C R E E N S

T E C H N I C A L A D V A N T A G E S
I N E R T Q U A L I T I E S

L O W E o S O R P T I O N

F U L L Y T E S T E D

S U P E R I O R
P H Y S I C A L D E S I G N S

E N G I N E E R E D
A S S E M B L E S

R A P I D
I N S T A L L A T I O N S

F U L L R A N C H
O F S I Z E S
P R E C I S I O N
S L O T T I N G

H Y D R O P H Y L I C
S U P E R I O RQ U A L I T Y

Cons truc t ed of 75% High Silica g la s s and 25% High Puri ty. C l o s e d M o l e c u -lar Epoxy. C e r t i f i e d , Tes t ed 100% Inert. Product w i l l n o t - C o m p r Q m i s e . t h eg r o u n d w a t e r s a m p l e .
Proven the lowest s o r p t i o n o f any t e s t ed produc t . C a l c u l a t e d V 1 7 th s o r p t i o nrate of Teflon.
Most s tringent t e s t ing protocol of any product to date. Short and long termleach t e s t s show no P r i o r i t y P o l l u n t a n t leach out. M i n i m u m time to s o r p t i o ns tab i l izat ion.

I n c l u d e hi-bond outer sur fac e f o r p o s i t i v e annular s ea l , bac t er io s ta t i c I n n e rs u r f a c e , in t egra l c o u p l i n g s with O-ring seal. Oversized Inner d i a m e t e r f orequ ipment passage. H i g h s t r e n g t h , l o w weight .

No waste, no expens ive p u p - j o i n t inventory. Individual ly d e s i g n e d , customslo t t ed assemblies bundled and marked by well numbers.

N o f i e l d make-up requirements , a l l c omponen t s f a c t o r y a s s embled . M i n i m a lrig time ready, reducing on-site costs.

2.2. 3.0. 4.3 and 6.5 inch internal d iameter s up to 36" avai lable .

Virtually any s l o t c o n f i g u r a t i o n a v a i ' a > ? at sizes as low as .010". Up to15%open area achievable.
High f l o w rates with no down hole de formit i e s .

F o u r po int insp ac t ion process ensures top qua l i ty . Guarantee screens andcasings delivered on-spec and on-time.

ENCO Cas ing and Well Screens are impervious to g a s o l i n e , hydrocarbon p r o d u c t s and most associatedso lvent s and addi t ive s .
T h e y can be used in the most s en s i t iv e groundwater I n v e s t i g a t i o n s wi th fuH c o n f i d e n c e in the ir Integrity sndab i l i ty to p e r f o r m .
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P R O D U C T S U I T A B I L I T Y
ENCC Well Casing and Screens are s p e c i f i c a l l y of use in the f o l l o w i n g areas:

U N D E R G H O U N D S T O R A G E F A C I L I T I E S
Leak Detection Systems:

E N C O Casing and Well Screens are impervious to all components of gaso l ine , hydrocarbon product s andmost associated s o lv en t s .
T h i s casing will remove all suspect mater ia l s f r o m the construction of your monitor w e l l s at considerablyle s s cost than e i th er S t a i n l e s s S t e e l or Tef lon.
S h a l l o w w e l l s around underground tanks can be s u p p l i e d in one p i e c e with any s lo t c o n f i g u r a t i o n at anydes ired interval. Drive po in t s are avai lab l e which can be hammered or vibrated into s o f t b a c k f i l l areas.
ENCO can s u p p l y Chemical Resi s tance charts covering most organic and inorgani c chemical s and t h e i re f f e c t on casing and h a n d l i n g systems.

Product Recovery Systems:
All 2" and 4" nominal size Well Cas ing s and Screen s have an oversized inner d i a m e t e r that is mirror smooth;- f a c i l i t a t e access of d e t e c t i on probes and recovery p u m p s in the same well without removal.
All casing sizes may be c o m p l e t e d below grade and c o m p l e t e d wi th an N.P.T. s tandard f i t t ing (fac toryi n s t a l l a t i o n avai lab le; to allow the use of standard underground vault systems.

Sensitive PPB Monitor Wells:
E N C O M o n i t o r Wel l Cas ing s and Screens ar e 100% INERT. T h e y w i l l no t l each any p r i o r i t y p o l l u t a n t s intothe groundwater. T h i s has been proven in a mul t i tude of tests. All tests were de s ignated by Region 8 E.PAp e r s o n n e l , r e s u l t i n g in the ir use in sens i t ive moni tor ing a p p l i c a t i o n s .
E N C O will s u p p l y Custom Well Assemblies lo the client's s p e c i f i c a t i o n s or our screens are avaialble in stock5 ' . 1 0 ' , 2 0 ' a n d 3 0 ' l e n g t h s , with e i ther male a n d f e m a l e i n t e g r a l , tapered c o u p l i n g s r r a f a c t o r y i n s t a l l e dbottom cap.
Our entire l ine of Well Cas ing s and Screens are d e s i gned to be Chemically Inert as wel l as Coat-Effectivein both material cost and i n s t a l l a t i o n cost. All well component s are S h i p p e d comple t e - there ara no fieldmake-up requirements , no g l u i n g , w e l d i n g or field dr e s s ing are necessary.
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S Y N O P S I S O F P H Y S I C A L C H A R A C T E R I S T I C S A N D T E S T I N G P R O T O C O L
E N C O F I B E R G L A S S R E I N F O R C E D E P Q X Y C A S I N G A N D S C R E E N S

A l l d o w n h o l e a s s emb l i e s a r e m a n u f a c t u r e d using a p r i o r i t y f o r m u l a compri s ed o f a n H P A n h y d r i d eE p o x y a n d a H i g h S i l i c a F i l a m e n t G l a s s .
The cont inuous f i l a m e n t gives th e p r o d u c t an e x t r e m e l y h i g h s t r e n g t h / w e i g h t rat io , far e x c e d i n g anyc o m p a r a b l e ma t e r ia l .
The g l a s s to epoxy ratio is 75% g l a s s to 25% epoxy , r e s u l t i n g in the des ired c o m p o s i t e material ofv i r t u a l l y i n d e s t r u c t i b l e g l a s s , sheathed in a closed m o l e c u l a r epoxy.
F r o m the v i ewpo in t of the Environmental i n d u s t r y , t h i s has become an e x t r e m e l y valuab l e p r o d u c t ,desired both for its chemical ly inert structure and its low cost.
T h e r e are several different t y p e s of F i b e r g l a s s casing and p i p e m a t e r i a l s on the market , so it is impor-tant to d i f f e r e n t i a t e between ENCO product s and others. ENCO produces and markets the ONLY fullytested, inert material available.
This F . R . E . cas ing and screen stock is m a n u f a c t u r e d by only one company and Is fully p r o t e c t e d underU.S. and f o r e i g n p a t e n t laws. All o th er . E l b e / g l a s s s y s t e m s ar e m a n u f a c t u r e d w i t h a v lnvl es ter,p l a s t i c or untested eooxy t e s ln .mater la l . Most of these mater ia l s are capable of high, absor-f r a n c a o r l e a c h i n g o f p r i o r i t y p o l l u t a n t s .

ENCO Products are Intrinsically Incapable of Leaching any Priority Pollutants.

c

P H Y S I C A L D E S C R I P T I O N

I N S I D ES I Z E D I A M E T E R
2" Cas ing 2.23"2" Screen 2.23"
3" C a s i n g 3.35"3" Screen 3.35"
4" C a s i n g 4.33"4" Screen 4.33"

1) Servic e T e m p e r a t u r e ...2j weight Pan oo* ............
3) Mill Tes t Pressure. ......

I N T E R N A LO U T S I D E C O U P L I N G O P E R A T I N G E X T E R N A L
D I A M E T E R D I A M E T E R P R E S S U R E ( P S I ) C O L L A P S E ( P S I )

2.35"2.39"
3.49"3.57"
4.49"
4.62"

.....2* -50.0; 3 ' * 77.0;

..— 1.25 X t l n e r a t i n n P
4) H i g h e r Test Wall Thicknes s e s available up ic

O p e r a t i n g Pressure
SJ pH Ranae ..................... — - 1 .s to 11

3.12"
3.12"
4.33"4.49"
5.58"5.70"

4" - 100.0
essure

> 4000 psi External

450800
450
800
450800

C o l l a p s e

230
550
160
550
150480

and 4000 psi Internal

E N C O .



T E S T I N G S U M M A R Y

were ,n accordance w i t h current E.P.A. p r , 0 n l y P o l l u t a n t s t a n d a r d s 0^™ ' * ° "m"S

rfs l o t t e d
AlU£al3. connrmed the

k
 U l , ° n e i l h e ' S r ° U n d U p mater ia l f o r maximum s e n s i t i v i t y , f r a c t u r e d casinn t o s -r • -. or two loot cas.ng s a m p l e s which i n c l u d e d a threaded j o i n t and O-ring seal

| n r f | r t l f l j n | f f s o ( l h!3 ea s ing.
1 . 72 hour leach t e s t s using f r a c t u r e d m a t e r i a l , in carbon filterer de-iomzed watercarrymg 700 u.g/1 of s o lv en t s a/ id H a l o g e n a t e d Organics.

i ,1° e x lraneous c o m p o j n d s on the GC/MS chromatogram and nof the seven s o lv en t s occurred.
De-|oniz8d water. 72

: Leachate s subi e c l ed » '"" p"only P o l l u t a n t ana ly s i s showed zero

R E S U L T S : N o P r i o r i t y P o l l u t a n t s f o u n d i n t h e l eachate .
*' lb,l!,r^nc8 ,( S o rP | i o n> t e s t s "Sino water d o p e d wi th 700 ug/l of lour H a l o o e -nated Organics and three so lvent organics. ^

^ T f y t 1 ? ' " , 7 ! h ° U f ' e S t S ' R R ' E - M S i n 9 P e r t ° r m e d b e t t e r than o n e hour t ° s t srang Teflon labora tory t u b i n g , i t has been c a l c u l a t e d that F.R.E. casino will
n ' ' 3 3 ° days f o r T e f l o n "

(Analytical Procedures conformed with a p p r o p r i a t e E.P .̂ me thod s 608. 610. 612. 622 624 and 625 ,

n 8 E . P A . a n d
All t e s t s were p e r f o r m e d by Rocky M o u n t a i n A n a l y t i c a l Laboratory, Arvada, Co lorado .
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